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1/  PURPOSE 


Th«  purpose  of  this  doeuMDt  1.  to  define  th.  basic  non-nuclear  safety 
prograa  for  the  R-I-f-T  project* 
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2/  INTRODUCTION 

A  comprehensive  and  effective  aafaty  program  will  ba  mandatory  during  tha 
daaign  and  oparatlonal  phases  of  tha  R-I-F-T  program.  There  is  a  direct 
correlation  between  a  safe  operation  and  efficiency*  The  monetary  and 
psychological  value  of  such  a  plan  of  action  will  more  than  compensate  for 
its  cost  and  effort.  The  program  will  reflect  reduced  medical  costs, 
compensation  payments,  insurance  premiums,  retraining  costs,  idle  time  costs, 
etc.  In  sddition  to  history  of  public  "good  will”  will  be  developed  which 
is  vital  to  all  agencies  involved. 

Safety  at  General  Dynamics/ Astronautics  is  the  direct  responsibility 
of  supervision.  The  formal  safety  policy  is  outlined  in  our  "Standard 
Practices"  approved  by  the  President  of  the  division  Mr.  J.  K.  Dempsey. 
Specific  safety  rules  and  regulations  are  written  and/or  approved  by  the 
Chief  Safety  Engineer.  An  effective  safety  program  is  however  very  much 
dependent  upon  team  work  between  the  employees  and  supervisors.  The 
Astronautics  organisation  has  generated  and  maintained  this  support  which 
is  confirmed  by  our  fine  safety  record.  Since  the  inception  of  our 
preeont  organisation  la  lHt  we  have  finished  third  once,  second  twice  and 
first  for  the  leader  year  I960  in  the  Aerospace  Industries  section  of  the 
Rational  Safety  Council  Contest.  In  addition  we  have  received  five 
separate  awards  of  Honor  from  the  Council  for  having  worked  over  8,000,000 
noabemrs  without  a  disabling  injury. 

The  safety  pragrim  for  the  R-I-F-T  project  will  involve  three 


fooilitieot 
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Manufacturing  Plant 
Nevada  T*»t  Sit* 

Atlantic  Missile  Rang* 

Sine*  tha  aafety  problems  and  ranponaibilitica  at  thaaa  three  facilltlaa 
diffar  widely  and  due  to  thair  geographic  dispersion,  it  will  be  neceeaary 
to  have  a  aafaty  aaction  at  each  facility,,  Figure  1  abowa  tha  linaa  of 
reaponaibilitiea  for  tha  R-I-F-T  aafaty  prograa  within  Astronautics. 

Tha  aafety  prograa  will  initially  taka  ahape  at  the  Manufacturing 
facility.  The  initial  taak  of  tha  organiaation  will  be  to  review  tha 
design  of  tha  vehicle  hardware,  tha  vehicle  ayaten  in  general,  tha 
Manufacturing  and  teat  facilitiea  and  tha  operational  teat  plana.  Thia 
will  enable  a  mbxImum  influence  to  be  brought  to  bare  with  respect  to 
safety.  Considerable  knowledge  and  experience  will  be  gained  during  this 
period  by  the  aafety  personnel  which  will  be  of  substantial  benefit  during 
the  operational  testing  phase. 

Astronautics  will  be  responsible  for  all  phases  of  the  safety  at  tha 
Nevada  Test  Site.  Therefore,  during  the  design  and  Manufacturing  phases 
the  problens  of  static  testing  will  constantly  be  studied  so  that  an 
optinun  test  prograa  will  be  realised. 

During  the  test  flight  operationa  the  Astronautics  Safety  personnel 
at  AMK  will  work  with  the  Range  Contractor  (PAA)  and  ether  applicable 
agencies  la  co-ordinating  and  laplenenting  procedures  to  naxiaiae  safety. 
Close  liaison  will  be  Maintained  with  the  Pad  Safety  Supervisor  who  has  the 
final  authority  on  natters  of  safety  within  the  launch  coaplex,  launch 
area  (land)  and  is  in  charge  of  the  nisalle  launch  inpact  convoy. 
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3/  DUTIES  AND  RESPONSIBILITIES 

It  is  the  policy  of  General  Dynaaics/ Astronaut ice  that  all  practical 
noasurca  shall  be  taken  to  insure  the  safety  of  the  employees.  Super¬ 
visory  personnel  shall  be  held  responsible  for  the  actions  of  their  eaployees, 
<he  Maintenance  of  safe  working  conditions  in  their  respective  areas,  seeing 
that  all  injuries  regardless  of  severity  are  reported  to  the  Medical 
Section  immediately,  and  for  strict  enforcenent  of  all  Safety  Rules  and 
Regulations  Authorized  by  Operating  Division  Managsnent.  1 

The  Industrial  Relations  Department  will  be  responsible  for  implementing 
and  supporting  tho  above  policy.  In  accomplishing  this  task  ths  Safety 
Esgis*  er  will: 

si  Act  in  sn  advisory  capacity  to  managemest  on  all  mtters 

pertaining  to  safety. 

/ 

b.  Maintain  close  liaison  with  other  departments  such  as 

j  engineering,  personnel.  Medical,  Education,  etc.  on  natters 
pertaining  to  safety. 

c.  Maintain  appropriate  recorde. 

d.  Make  certain  that  federal,  state,  and  local  laws  and/or 
ordinances  bearing  on  industrial  safsty  are  complied  with. 

e.  Maintain  outside  professional  contacts,  such  as  with  the  ABC, 
Labor  Dept.,  Insurance  Co.,  etc,  on  matters  pertaining  to 
safety. 


1. 


Standard  Practice,  No.  2-19,  dated  1/12/SI. 
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f.  Initiate  activities  that  will  stimulate  and  etaintain  the 
interest  of  employees  in  safety. 

g.  Establish  and  publish  Safety  Rules  and  Regulations. 

h.  Organise  Safety  Committees,  meetings  and  programs. 

i.  Conduct  surveillance  of  all  areas  to  eliminate  unsafe 
conditions  and  insure  that  supervisors  and  employees  are 
complying  with  aafety  policies. 

j.  Investigate  accidents  to  determine  unsafe  practices,  and 
workman's  Compensation  claims. 

k.  Provide  assistance  to  the  Accident  Investigation  Board 
on  missile  tests  accidents. 
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Ir  order  to  stimulate  safety  consciousness  and  develop  fully  the  under¬ 
standing  that  nil  employees  have  individual  roles  in  accident  prevention 
and  to  promulgate  safety  information  the  following  activities  will  be 
instituted : 

"Chain-Reaction"  Safety  meetings 
Safety  Support  Notation* 

Safety  Conteet 

Education  support  activities 
a.  "Chain-Reaction"  Safety  meetings 

•  (1)  Executive  Committee  Meeting  -  The  chairman  will  be  the 

Director  of  Industrial  Relations  or  the  Off-Sits  Facility 
Manager  with  membership  limited  to  Department  Heads  and  above. 
The  purpose  of  the  committee  will  be  to  generate  concern 
for  safety  at  the  top  organizational  level  and  start  the 
"communication  network"  that  is  designed  to  reach  every 
employee. 

(2)  Department,  Safety  Meeting  -  The  chairman  will  be  the 
Function  heed  of  the  department  and  attended  by  all  the 
supervisors  under  the  chairman’s  control.  The  purpose  of 
the  meeting  will  be  to  establish  responsibility  of  each 
supervisor  for  conducting  follow-up  safety  meeting  with 
their  employees. 

(3)  Supervisor  -  Deploys*  Safety  Meeting  -  The  meeting  will  be 
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chaired  by  the  supervisor  and  sttondsd  by  sll  employees 
under  the  chairman.  Hie  purpose  of  the  meeting  is  to 
establish  the  personal  responsibility  of  each  eeiployee 
for  "working  safety". 

(4)  Workman's  Safety  Committee  Meeting  -  The  neeting  will  be 
chaired  by  the  supervisor  and  its  nenbers  will  be  non* 
supervisory  enplSyees.  The  membership  will  rotate  between 
the  enployees  with  a  term  of  four  months.  The  purpose 
of  the  connittee  is  to  create  an  "on-the-job"  group  intent 
on  seeing  safe  working  conditions.  This  will  be  the 
"feedback"  point  in  the  chain  of  safety  meetings. 

b.  Safety  Support  Notations 

The  safety  support  notations  are  forms  used  by  the  safety 
engineer  to  inform  supervisors  and  employees  of  unsafe  working 
conditions  noted  during  s  safety  inspection.  Follow-up  action 
must  be  taken  on  all  Safety  Support  Notations  given.  A  sample 
of  the  form  is  shown  in  figure  2. 

c.  Safety  Contest 

Contest  will  be  used  to  stimulate  interest  and  action  in 
regards  to  safety. 

d.  Education  Support  Activities 

The  purpose  of  the  educational  program  will  be  to  generate 
the  desired  knowledge  and  attitude  towards  safety. 


» 
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8/  RECORDS  AND  STATISTICS 

Properly  kept  record*  and  well  presetted  statistics  will  provide  super¬ 
vision  with  the  data  necessary  in  formulating  safety  policy.  The  effect¬ 
iveness  of  the  safety  program  can  be  judged  on  the  basia  of  the  collected 
data*  Such  information  can  also  be  used  to  create  intereat  in  safety. 

Hie  following  Records  will  be  Maintained: 

1.  Personal  Injury  Notice  (Pigure  3).  completed  by  the  Medical 
Department  on  all  first-aid  treatments. 

2.  Supervisor's  Report  of  Accident  Investigation  (Figure  4)  - 
completed  by  the  supervisor  on  all  Injured  employees. 

3.  Employer's  Report  of  Industrial  Injury  (Figure  S)  -  completed 
by  the  safety  Engineer  investigating  the  serious  medical  cases. 

4.  Serious  Medical  cases  Monthly  Summary  (Not  shown)  -  assembled 

by  the  Safety  Engineer  giving  the  names  of  the  injured  employees, 
Department,  shift,  date  of  injuriea  and  nature  of  the  injuries. 

8.  Safety  News  Letter  (Not  shown)  -  Written  by  the  Safety  Engineer 
giving  safety  statistics  snd  other  information  related  to  safety. 

8.  Department  Safety  Statistics  (Not  shown)  -  Completed  by  the 

safety  office  giving  all  injuries  vs  total  man-houra  worked  and 
other  pertinent  data. 

7.  Division  Accident  Report  (Not  shown)  -  A  monthly  report  completed 
by  the  Safety  Office  giving  the  applicable  information  for  the 
month  and  year  to  date 

8.  Serious  Medical  Case  Chart  (Figure  6)  -  Maintained  by  the 


Mftty  office  giving  the  number  of  foot,  hand,  iy«  ud  bock 
caooo  plua  frequency  and  aeverity. 

Report  of  Work  Injuries  (Not  shown)  -  coapleted  by  the  Safety 
office  quarterly  for  the  U.  S.  Department  of  Labor* 

National  Safety  Council  Contest  Report  -  Coapleted  by  tbs 
Safety  office  end  submitted  monthly. 

Good  Housekeeping  Sheet  (Figure  7)  -  coapleted  by  the 
inspecting  safety  Engineer. 

Housekeeping  Report  (Not  shown)  -  monthly  summary  sheet 
completed  by  the  8afety  Office. 


GOOD  HOUSEKEEPING  CHECK  SHEET 
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6/  SAFETY  RULES  AND  REGULATIONS 


This  paragraph  outlines  aoae  of  the  broad  safety  rules  and  regulations 
which  are  presently  enforced  at  General  Dynasties/ Astronautics  and  will 
be  applicable  to  the  R-I-F-T  safety  program.  More  detailed  and  specific 
rules  and  regulations  will  be  developed  as  the  prograa  progresses, 
a.  General 

1.  Personnel  present  during  hssardous  operations  will  be 
held  to  an  absolute  winiauw. 

2.  Safety  guards  and  devices  furnished  by  the  coapany  aust 
be  used. 

3.  Danger  and  Ranting  signs  will  be  posted  if  a  specific 
hasard  exist. 

4.  Horseplay,  scuffling,  running  and  practical  jokes  will 
not  be  permitted. 

8.  Protective  clothing,  such  as  hard  hats,  foot  guards, 

rubber  and  asbestos  gloves,  rubber  bools  and  respirators, 
is  furnished  by  the  coapany  and  aust  be  worn  on  jobs 
requiring  this  type  of  protection. 

8.  Safety  glasses,  goggles  or  face  shields  aust  bo  worn 
wbdre  eye  protection  is  necessary. 

7.  Women  working  in  or  required  to  go  into  the  factory  areas 
aunt  wear  slacks  which  extend  at  least  to  the  calf  of  the 
leg  in  length. 

8.  Women  must  wear  approved  hair  covering  when  working  around 
revolving  Machinery  or  equipment. 
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9.  Loom*  or  tore  clothing,  fore-in-hand  ties,  wrist  watcher 
and  rings  oust  not  bo  worn  whan  working  around  revolving 
Machinery  or  equipment. 

10.  Barefoot  sandals,  slippers  and  other  non-protec tivo  typo 
of  footwear  are  prohibited  in  the  factory,  laboratory  or 
test  area.  Personnel  normally  wearing  nonprotoctivo  foot¬ 
wear  may  use  the  as in  aisle  while  in  the  above  Mentioned 
areas. 

11.  Company  provided  tools  are  not  to  bo  modified  by  unauthorised 
personnol. 

12.  Hand  tools  are  to  bo  used  only  for  the  purpose  for  which 
they  are  designed. 

13.  Use  of  make-shift  equipomnt  will  bo  prohibited. 

14.  Employees  must  not  turn  on,  use,  repair  or  operate  any 
machine,  tool,  vehicle  or  crane,  be  it  electrical,  gas, 
steam,  air  or  otherwise  unless  authorised  by  supervision. 

15.  employees  must  not  use  any  caustic  or  otherwise  dangerous 
materials  without  approval  from  supervision. 

b.  Fire  Regulations 

1.  All  fires  must  bo  reported,  regardless  of  also. 

2.  Sprinklers 

Sprinkler  heads  shall  be  kept  free  of  paint,  covering  etc. 

Do  not  use  sprinkler  heads  or  piping  for  supporting  wires. 

Do  not  stack  material  within  IB  inches  of  sprinklor  hoods. 
Sprinkler  systems  will  be  shut  down  on  authority  of,  and  by. 
Fire  Department  ONLY. 
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Clear  access  mist  be  maintained  at  all  sprinkler  risera, 
test  valves  and  drain  valves . 

3.  Standpipes 

Standpipe  valvea  must  be  kept  in  a  closed  position 
Outlet  caps  must  not  he  removed. 

Connections  and  outlets  must  not  be  blocked  or  hidden 
from  vie*. 

4.  Fire  Extinguishers 

Extinguishers  shall  not  be  moved  or  blocked  from  view  or 

access. 

If  an  extinguisher  is  used,  request  the  Fire  Department 
to  replace  it  immediately. 

Area  coverage  will  be  determined  by  the  Fire  Department. 
Special  teats,  test  areas,  and  hasardoua  operations  or 
areas  will  be  provided  extra  extinguishers  ooverage. 
the  Fire  Department  will  bold  demonstrations  upon  request 
of  supervision  on  fire  procedure  and  the  use  of  fire 
extinguishers. 

Extinguishers  will  be  used  for  fires  only. 

G-l  Power  Extinguisher  is  the  only  extinguisher  to  use  on 

Magnesium  fires. 

8.  EXITS  -  FIRE  DOOMS  -  FIRE  LANES 

Do  net  black  exits  or  an  aisle  to  an  exit. 

Fire  doors  and  deers  on  interior  stairwells  must  be  kept 
closed  at  all  times. 

Elevator  deers  must  net  be  lacked  open  except  when  necessary 


to  lead  er  unload 
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Fir*  lanes  in  buildings  shall  not  b*  blocked. 

Roads  and  roadways  must  be  kopt  pasaabl*.  If  a  road  must 
be  blocked  temporarily,  contact  Fir*  Department  before 
blocking. 

«.  HYDRANTS  -  VALVES  -  POST  INDICATORS  (P.I.S.) 

Do  not  block  fir*  hydrants  and  shutoffs,  post  indicator 
valves,  sectional  valves  or  fire  department  connections. 

Fir*  hydrants  will  not  be  used  except  by  permission  of  tks 
Fir*  Department. 

Damage  to  hydrants,  valves  or  post  indicators  must  be  reported 
to  Fire  Department  immediately. 

Report  sprinkler  alarms  immediately  to  the  Fire*  Department. 

7.  HOSE  ft  HOSE  LINES 

Vehicles  must  not  cross  over  hose  lines 

Location  of  hose,  hose  reels  or  hose  cabinets  must  not  be 
changed  without  permission  of  the  Fire  Department. 

8.  HAEA ROODS  MATERIALS 

Fire  Department  must  be  notified  of  the  storage  or  major 
additions  in  storage  of: 

Flansuible  liquids  and  gases 

Expolsives 

Toxic  materials 
» 

Corrosive  materials 

Oxydising  agents 

Vater  sensitive  materials 


(fir*  and  explosion  hasards) 
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Vehicles  entering  the  plant  with  hazardous  Materials  Must  be 
escorted  by  the  Fire  Department  and  a  fireman  standby 
Maintained  during  transfer  operations,  if  necessary* 

Fire  Department  will  furniah  standbys  for  special  testa  or 
operations  preaenting  explosion  or  fire  hazards,  when 
necessary  or  when  requested. 

Magnesium  shall  be  stored  in  standard  scrap  metal  tubs 
painted  Traffic  Yellow  and  narked  "For  Magnesium  Only" 
in  3  inch  Red  letters. 

No  more  than  one  tub  of  magnesium  scrap  ahall  be  allowed 
to  accumulate  in  an  area. 

9.  HAZARDOUS  MATERIALS 

Flammable  liquid  waste  shall  be  emptied  into  a  suitable 
labeled  container  for  disposal.  Flammable  liquid  waste 
ahall  not  be  emptied  into  sinks  or  pipes  connected  to 

sewer  system, 
tye  Protection 

Supervisor ' s  Responsibility t  Supervisors  of  employees  working  in 
areas  where  there  are  eye  hasards  nuat  familiarize  themselves  with 
eye  protection  requirements  and  will  insist  that  employees  wear 
provided  eye  protection.  When  a  supervisor  is  in  doubt  about 
eye  protection  requirements  he  should  consult  with  a  representative 
of  the  Safety  Section,  Industrial  Relations  Department.  Eye 
pretection  equipment,  such  as  sterilised  cup  goggles  face 
shields,  respiraters,  safety  spectacles  and  special  purpose  masks 
are  available  at  the  Teel  Cribs  and  Safety  Cribs. 
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Employee  Eye  Protection  Requirements :  Eaployet*  with  Monocular 
vision  or  serious  visual  defects  shall  wear  approved  eye  pro¬ 
tection  at  all  tines  when  they  are  in  the  planto  Enployees 
wearing  ordinary  vision  corrective  glasses  shall  wear  cover  glasses 
goggles,  face  shields  or  prescription  safety  glasses  when  working 
around  eye  hazards.  Approved  eye  protection  shall  be  worn  by 
enployees  exposed  to  or  performing  the  following  operations! 

Metal  working  operations,  such  as  sawing,  turning,  boring, 
shaping,  Milling,  drilling,  grinding,  chipping,  burring,  polishing, 
buffing,  etc. 

Woodworking  operations  with  high  speed  lathes,  shapers,  saws, 
disc-sanders  and  ainilar  nachines. 

Welding,  burring  or  cutting  operations.  The  use  of  welding 
goggles  filter  lenses  are  to  conforn  to  the  following  shade 
specifications: 

Arc  weld  over  400  anps 
Arc  weld  200-400  anps 
Arc  weld  75-200  anps 
Arc  weld  30-75  anps 
Arc  weld  up  to  30  amps 
Heavy  gas  weld  and  cutting 
Mediun  gas  weld  and  cutting 
Light  gas  weld,  cutting  and  brasing 
Handling,  pouring  or  exposure  to  nolten  netal  or 
solvents  or  chenicals.  Pull  length  face  shields 
worn  if  necessary  to  protect  the  face. 


Shade  14 
"  12 
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heat  treating  of 
shall  also  be 
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d. 


Cleaning  or  blowing  out  castings,  machined  parts,  motors  or 
other  objects  with  compi  esiied  air  or  steam  under  pressure* 
Working  where  there  is  danger  from  falling  particles,  solvents 
or  other  irritating  or  dangerous  materials* 

Breaking,  cutting,  or  drilling  concrete,  brick,  stone  or  other 
herd  materials. 

Use  of  steel  head  hammers  on  steel,  including  their  use  with 
steel  chisels  and  punches  and  for  nailing. 

Installing  "clecos"  or  similar  spring-type  skin  fasteners. 
Lighting  gas  or  fuel  oil  furnaces  and  hollars. 

Control  hoard  work  where  there  ie  danger  of  electric  flash. 
Conducting  tests  involving  pressurised  systems. 

Where  light  or  heat  of  unuaual  intensity  is  artifically  or 
amchanically  crested  and  where  exposure  to  such  conditions  may 
constitute  s  ha  sort'  to  ocular  processes.  The  Safety  Office 
should  he  contacted  for  advice  concerning  specific  types  of 
oyo  protection  required. 

Full  face  shields  or  hoods  with  shields  shall  be  worn  when 
handling  liquid  fuels  and  liquid  gases. 

Availability  of  Equipment:  Sterilised  cup  goggles,  face  shields 
safety  spectacles,  special  purpose  masks  and  respirators  will  be 
available. 

Entering  Vehicle  Tanks 
Flush  and  purge  the  tank. 

Only  those  parsons  who  have  bean  chscked-out  by  t.hs  Safety 
Engineer,  or  his  designated,  in  proper  use  of  safety  equipment 
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nay  enter  the  tank. 

When  entering  the  tank,  wear  a  breathing  mask  connected  to  an 
individual  air  or  oxygen  supply.  Self-contained  breathing 
apparatus  is  not  acceptable  for  this  operation,. 

The  Safety  Engineer  will  specify  the  special  clothing  and 
cleanliness  precautions  for  the  area.  A  safety  harness  and  a 
safety  rope  of  suitable  strength  shall  also  he  worn. 

In  addition  to  the  personnel  necessary  to  operate  the  air  peep, 
etc.,  another  individual  shall  be  assigned  the  sole  duty  of 
handling  the  safety  rope,  sinking  certain  that  the  worker  inside 
the  +ank  is  not  in  trouble,  raising  an  alars  in  the  event  of 
any  trouble,  and  siding  the  worker  in  leaving  the  tank  if  this 
becoses  necessary.  Also,  this  individual  Must  keep  a  doss 
watch  on  the  activities  inside  the  tank  without  exposing 
hiaself  to  any  dangerous  fuses  that  sight  possible  issue  fros 
the  tank . 

Whenever  any  deviations  fros  the  above  procedure  are  required, 
they  may  be  authorised  only  by  the  supervisor  specifically  in 
charge  of  the  facility  after  he  has  considered  the  hazards  involved, 
e.  Toxic  Materials 

Toxic  aatorials  include  solvents,  cleaners,  fluxes,  scaling 
con pound a ,  thinners,  acids,  caustics,  resin  coaponents  of 
plastics,  etc, 

lye  protection  or  face  shields  shall  be  worn  when  handling  toxic 
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Protective  clothing  end  respiratory  equipaent  shall  be  worn  when 
handling  a owe  of  theae  materials.  Contact  the  Safety  Section  for 
reconaendations . 

fieployeea  Bust  be  given  coaplete  instructions  on  the  use  and 
handling  of  toxic  materials. 

Care  Bust  be  exercised  in  the  maintenance  of  safety  equipaent 
used  in  handling  toxic  materials.  Repairs  will  be  made  only 
by  the  Safety  Section. 

Do  not  eat  in  areas  where  toxic  materials  are  uaed  or  stored. 
Banking  ia  prohibited  in  vicinity  of  toxic  materials. 

Handling  and  use  of  any  toxic  material  shall  conform  to  the 
manufacturer  or  vendor's  recommendations. 

Accumulations  of  magnesium  dust  or  cuttinga  shall  be  frequently 
cleaned  up  placed  in  properly  labeled,  covered  metal  containers. 
Rags  containing  magnesium  dust  should  alao  be  placed  in  the 
containers. 

Magnesium  shall  be  worked  only  on  machines  which  are  used  ex¬ 
clusively  for  magnealua,  or  machines  which  have  been  thoroughly 
cleaned  of  other  metal  chips  or  duet. 

A  machine  which  has  been  used  to  work  magnesium  shall  be 
thoroughly  cleaned  before  any  other  material  ia  worked  on  it. 

Or  lading  wheels  or  saw  blades  which  have  been  used  to  work 
ferrous  astal  must  be  thoroughly  cleaned  before  they  can  be 

used  to  work  aagnealuB. 

If  a  shop  frequently  grinds  or  saws  magnealua  a  machine  should  be 
designated  for  working  of  magnesium  only.  This  machine  should  be 
labeled  with  a  sign. 
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Chroae-pickled  aagnesiua  auit  not  bo  ground  or  buffed  on  • 
wire  wheel. 

Water  soluble  or  acid  oil  auat  not  be  used  as  coolant  for  working 
aagnesiua. 

Only  sharp  cutting  tools  with  adequate  clearance  will  be  used 
for  cutting  aagnesiua.  Greater  clearance  ia  necessary  on 
aagnesiua  cutting  tools  than  on  ordinary  netal  cutting  tools* 

When  cutting  aagnesiua,  heavy  cuts  will  be  wade  and  cutting 
tool  shall  be  inaediately  backed  off  when  cut  is  coapleted 
whenever  possible*  Cutting  tools  nust  never  be  allowed  to  drag 
on  aagnesiua  without  cutting. 

Only  equipaent  with  autoaatic  tenperature  controls  shall  be  used 
in  aagnesiua  heating  or  beat  treating  operationa,  except  in  open 
flaae  heating  of  parts  for  foraing. 

Magnesiua  scrap  oust  be  kept  free  of  water-oil  eaulsions. 

Open  flaaes,  hot  chips  or  other  sources  of  ignition  nust  be  kept 
away  froa  aagnesiua  filings* 

Dry  cutting  of  aagnesiua  shall  be  done  at  a  speed  of  500  surface 
feet  per  ninute  or  less* 

Magnesiua  nust  be  rigidly  chucked  when  aachining  to  prevent 
chattering. 

Sweaters  or  fussy  or  loose  textured  clothing  nust  not  be  worn 
by  eaployees  grinding  or  sawing  aagnesiua. 

Approved  aprons  shall  be  worn  by  eaployees  engaged  in  sawing,  grind¬ 
ing,  burring  or  otherwise  working  aagnesiua  where  fine  particles 
are  present. 


EKR-AN-098 


Tbi  fir*  Section  shall  bo  notified  iasiediately  in  the  event  of  a 
fire  in  which  magnesium  is  involved. 

Shop  personnel  shall  use  only  the  dry  powder  cheat cal  fir* 
extinguishing  agent  furniahed  by  the  Fire  Section  for  fighting 
of  nagnesiua  firea.  (The  Fir*  Section  nay  ua*  other  extinguishing 

agents  as  necessary.) 

Supervisors  shall  be  responaibl*  for  maintaining  an  adequate 
supply  of  approved  fir*  extinguishing  agent  in  areas  where 
magnesium  is  worked. 

Titanium  in  finely  divided  form,  finely  milled  cuttings,  etc., 
should  be  treated  in  much  the  name  manner  as  magnesium  in 
regard  to  fir*  hasard. 
f.  Liquid  Hydrogen 

Osneral  Properties 

Chemical  Composition  *  Hydrogen,  H^.  The  hydrogen  molecule 
exists  in  two  forms  (ortho  and  para)  depending  on  the  relative 
direction  of  spin  of  the  two  atoms.  In  the  past,  storage 
difficulties  were  incurred  with  the  liquid  because  of  the 
host  released  as  the  ortho  slowly  but  spontaneously  changed  to 
para  hydrogen.  The  current  us*  of  catalysts  at  production 
facilities  has  eliminated  this  problem  by  allowing  almost  pur* 
para  hydrogen  to  be  produced  in  the  liquid  fora. 

General  Appearance  *  High  purity  liquid  hydrogen  is  a  trans¬ 
parent,  colorless,  odorless  liquid.  Vhon  in  an  observable 
condition,  it  is  usually  boiling  vigorously  (because  of  its  low 
boiling  point)  and  creates  a  voluminous  vapor  cloud  whoa  exposed 
to  the  atmosphere. 


ERR- AN -098 


Chenical  Nature  -  Liquid  hydropn  is  non-toxic  and  relatively 
inert  oxcopt  in  tho  prosoneo  of  oxidizers,  then  allowed  to 
evaporate,  it  beooaes  highly  conbuatible  with  air  over  a  rela¬ 
tively  wide  ran^e  of  naxtures. 

I 

Phyalcal  Properties 
Boiling  Point 
,  Freezing  Point 
Density  at  -423*F 
Auto  Ignition 

Fla— ability  Linlts  in  Air  (l^  gas) 

Viseouslty  at  -423#|r 


-423*r 
-435*F 
4.4  lb/ft3 
107®  *r 

4.0  to  74.2%  Ha 
140  Bicropoioo 


Vapor  Pressure 
*F 
-433 
-423 
-420 
-402 


Pronsuro,  pal 

. «  .  •  1 . 94 

14.7 

23.7 
1®2 


Solubility  -  With  tho  exception  of  heliua  all  known  swb- 
stances  are  essentially  insoluble  in  liquid  hydrogen  at 
tenperatures  below  its  boiling  point. 

Stability  -  Liquid  hydrogen  is  a  chenically  stable  sub- 

» 

stance.  Boeauae  of  its  low  boiling  point  it  is  physically 
stable  only  when  stored  under  suitable  conditions,  then  stored 
in  properly  designed  containers,  the  24-hour  evaporation  rate  nay 
bo  as  low  or  lower  than  1.5  per  cent  for  a  1,000  gallon  container. 


f 
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Compatibility  -  Hydrogen  in  either  liquid  or  gaseous  fora 
will  reset  violently  with  strong  oxidizers,  such  as  oxygen  and 
fluorine,  and  will  ignite  with  a  ainiwua  of  energy . 

Aa  with  most  cryogenic  fluids  the  effect  of  low  temperature 
on  material  properties  is  extremely  important.  Mild  steels  and 
moat  ferrous  alloys  lose  ductility  at  liquid  hydrogen  temperatures 
and  become  brittle.  Also  the  severe  changes  in  temperature  that 
will  occur  can  cause  streaa  concentrations  that  must  be  taken 
Into  account  in  equipment  design. 

Hasards 

General  -  Since  hydrogen  ia  non-toxic,  the  chief  danger  to 
health  Ilea  in  the  extreme  cold  when  in  the  liquid  fora  and 
from  fire  due  to  its  flammability. 

Liquid  -  The  main  ha sard  of  the  liquid  arisea  from  its 
coldaeaa.  Serious  "burns"  can  occur  when  the  akin  or  other  parts 
of  the  body  are  exposed  to  liquid  hydrogen  temperatures  by 
eontaet  with  pipes,  valvea,  etc.,  or  with  the  liquid  itself. 

Vapor  -  Since  the  vapor  is  extremely  flammable,  a  serious 
fire  ha sard  always  exists  when  hydrogen  vapors  are  in  the  area, 
■ydrogem  does  not  support  life  and  hence  can  cause  death  by  the 
osclusion  of  oxygen. 

First  Aid,  Self  Aid,  and  Medical  Treatment  -  Parts  of  the 
body  which  haws  corns  into  contact  with  liquid  hydrogen  should 
be  treated  aa  for  froatbito.  Extensive  and  severe  burns  should  be 
kept  sterile  and  should  recieve  medical  attention  as  soon  as 
possible. 


BtK-AN-OM 


firm  Ha sard 

General  -  When  ne  inpurities  are  present,  hydrogen  burns 
with  s  colorless  invisible  flane.  Burning  can  be  initiated 
with  a  nininun  of  energy  and  can  take  place  with  hydrogen-air 
nixturee  containing  as  little  as  4  per  cent  or  aa  high  as  74 
per  cent  hydrogen. 

Types  -  Vith  unconfined  hydrogen-air  nixturee,  rapid  burning 
generally  takes  place  when  initiated  by  a  spark  or  flans.  In 
confined  areas  or  when  ignition  is  acconplished  by  a  shock 
source  equivalent  to  a  blasting  cap  or  a  snail  explosive  charge, 
a  detonation,  or  an  explosion,  of  the  nixture  could  occur. 

Control  -  The  noat  effective  control  of  hydrogen  fires 
is  the  shutting  off  of  the  supply.  Properly  designed  equipnent 
should  sake  this  effective  in  case  of  nost  pipeline  failures. 

Snail  fires,  as  fron  ninor  gas  leaks,  can  he  controlled  effectively 
by  the  use  of  stean.  If  hydrogen  f lanes  are  extinguished,  the 
liquid  will  continue  to  vaporise  and  lorn  a  cloud  of  conhustlhle 
has.  If  this  cloud  should  be  ignited,  it  night  cause  sore 
danage  than  the  original  snail  fire  would  have  caused,  there 
large  spills  occur,  vacate  the  area  over  a  considerable  distance 
(at  least  400  ft.  fron  the  source).  Adjacent  structures  nay  be 
sprayed  with  water  for  their  protection.  It  should  be  enphasised 
that  the  outer  Unit  of  the  flans,  er  fire,  cannot  generally  he 
seen. 


BxpAealon  Hasards 
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General  -  Liquid  hydropn  does  not  normally  prosont  an 
explosive  hamard  «hn  it  ovaporatoa  and  mixes  with  air  in  an 

I 

unconfinod  apaeo.  Tho  oxploaivo  hazard  exiata  when  tho 
mixture  ia  confined,  or  partially  confined,  or  when  it  ia  ignited 
with  a  ahock  aource  initiator  auch  aa  TNT.  Explosive  haaarda 
alaa  exiat  when  oxygen  enriched  aolid  air  or  when  strong 
oxidiaara,  auch  aa  oxygen  or  fluorine,  are  preaent.  Preaaure 
rupture,  with  severe  conaoquencea,  can  occur  when  the  liquid 
la  held  in  a  cloned  ay a ten  with  go  refrigeration.  Hydrogen 
cannot  be  maintained  aa  a  liquid  if  ita  temperature  riaea  above 
-400#P  regardleaa  of  donfining  preaaure.  Liquid  hydrogen 
trapped  between  valvea  can  cause  violent  rupture  of  the  pipe 
while  loss  of  refrigeration  can  causo  a  storage  tank  to  rupture 
if  the  preaaure  is  not  relieved  by  suitable  devices. 

Prevention  -  All  sources  of  ignition  should  be  kept  away 
from  areas  where  liquid  hydrogen  is  being  stored  or  handled. 

Thia  moans  no  smoking,  use  of  explosion  proof  electrical  equip¬ 
ment  and  spark  proof  toola,  and  proper  grounding  of  equipment 
to  remove  static  oloctrielty. 

Venting  of  hydrogen  vapors  should  be  accomplished  at  a 
remote  location  and  storage  tanks  and  other  containers  should 
be  kept  under  positive  preesure  to  insure  that  air  does  not  enter 
the  system.  Ibclosures  ef  any  type  that  would  allow  trapping  of 
hydrogen  should  be  either  eliminated  er  ventilated. 

Pressure  rupture  of  equipment  can  be  avoided  by  the  proper 
use  ef  pressure  relief  valves  and  blow-out  disks.  Pressure  gages 


ERR-Afl-098 


Safety  NtasnrH 

Education  of  Personnel  -  The  following  subjects  shall  be 
explained  to  all  personnel  working  with  liquid  hydrogen  handling, 
transfer,  and  storage: 

a*  Nature  and  properties  of  hydrogen  in  both  the  liquid 

and  gaseous  phases. 

b.  Approved  nsterials  which  aro  compatible  with  liquid 
hydrogen. 

c.  Proper  equipment  and  its  operation. 

d.  Uae  and  care  of  protective  equipment  and  clothing. 

a.  First  aid  instructions 

Trained  supervision  of  all  potentially  basardoua  activities 
involving  liquid  hydrogen  is  essential, 
lersonal  Protection 

Band  and  Foot  Protection  -  Gloves  may  be  of  leather  or  abbestos 
depending  upon  the  job  requirements.  They  should  be  loose  fitting 
for  quick  removal  but  net  of  the  gauntlet  type*  Preferably 
sleeves  should  be  rolled  down  over  the  gloves  to  reduce  chances 
of  liquid  collecting  inside  the  glove. 

Footwear  shall  be  of  leather  and  preferably  high-top,  but 
easily  removable,  to  prevent  liquid  hydrogen  from  entering  in  the 
event  of  spillage,  la  all  eases,  pants  legs  shall  be  worn 
outside  and  ovdr  the  shoe  tops.  Nhere  soles  of  shoes  have  been 
exposed  to  the  liquid,  the  footwear  should  be  removed  immediately* 
Beat  soak  through  the  soles  may  cause  cold  temperatiu  es  te  reach 
the  feet  later  on,  causing  frostbite* 


V 
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Bead,  fact,  and  Body  Protection  Roquirenenta  -  Bead  and 
faea  protection  (face  ahield  and  cap)  ahall  be  worn  by  personnel 
handling  liquid  hydrogen. 

Plane  resistant  and  light  colored  covoralla  must  be  worn 
by  personnel  working  with  liquid  hydrogen  because  of  tho  fire 

ha sard. 

Transfer  and  Storage 

General  -  Both  fixed  or  uobile  containers  for  liquid  hydrogen 
should  be  of  approved  design.  Materials  and  construction.  An 
adequate  water  supply  or  fire  extinguishers  wust  be  available 
for  fighting  fires  (of  coubustiblcs  other  than  hydrogen). 

Approved  safety  type  personnel  showers  and  fire  blankets  wust 
be  properly  located  for  immediate  use  in  an  emergency.  Pro¬ 
tected  areas  for  personnel  safety  during  conbustion  of  hydrogen 
spilling  frou  either  large  storage  tanks  or  pipelines  should  be 
provided. 

Materials  -  The  ability  of  uaterials  to  maintain  satisfactory 
physical  properties  and  to  withstand  thermal  stresses  caused  by 
large  temperature  changes  during  cool  down  or  warm  up  ia  of  prime 
importance. 

Metals  -  The  ferrous  alloys,  except  the  austenitic  nickel- 
chromium  alloys  (16-8  stainless  steel  series),  lose  their  ductility 
when  subjected  to  the  lew  temperatures  of  liquid  hydrogen  and 
become  tee  brittle  fer  this  application* 

The  following  metals  are  generally  acceptable  for  service 


with  liquid  hydrogeat 
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a.  18-3  itilDlMS  steel  series 

b .  Copper 

c.  Bronze 

d.  Brass 

e.  Monel 

f .  Aluminum 

g.  Bverdur 

Lubricants  -  Lubricants  are  generally  not  practical  in  the 
presence  of  liquid  hydrogen  since  they  solidify  and  become 
brittle  at  the  temperature  of  the  liquid.  Where  "0M  rings  are 

I 

used  in  fittings,  vacuum  grease  is  satisfactory. 

Non-Metals  -  The  following  non-mentals  are  satisfactory  for 
for  use  with  liquid  hydrogen: 

a.  Teflon 

b.  Kel-P 

c.  Asbestos  impregnated  with  Teflon 
Equipment 

Containers  -  Liquid  hydrogen  may  be  stored  in  either  fixed 
or  mobile  tanks  of  proven  design  and  materials.  Storage  and 
shipping  containers  designed  for  non-cryogenic  fluids  should  not 
be  used  in  this  service.  Stoiuge  tanks  should  be  tested  is 
accordance  with  the  provisions  of  applicable  ASME,  ASTM,  or  ICC 
specifications  for  unfired  pressure  vessels,  to  ensure  against 
any  material  or  fabrication  defects.  Materials  used  for 
pressure  vessels  containing  liquid  hydrogen  should  be  impact- 
tested  in  accordance  with  paragraph  UQ-84  of  Ssction  VII  of  tho 


ASM  Code  for  Unfired  Pressure  Vessels 
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Containers  for  shipment,  storage,  and  transfer  of  liquid 

I 

hydrogen  should  be  fabricated  in  accordance  with  the  physical  and 
structural  requirements  of  the  service  to  which  they  are  expected 
to  endure.  The  containers  should  be  insulated  end  vacuum  jacketed 
to  prevent  rapid  vaporization.  The  inner  storage  tank  should  be 
of  welded  construction  and  equipped  with  an  adequate  pressure 
relief  valve  for  control  of  maximum  pressure  and  a  ruptui  e  disk 
to  rellove  unusually  fust  pressure  buildup.  Insulation  such  as 
evacuated  perlite  or  santocel  is  acceptable.  The  Insulation 
material  should  be  compatible  with  liquid  oxygen  since  failure  of 
the  outer  tank  might  allow  uir  to  condense  and  mix  with  it. 

If  liquid  nitrogen  is  used  as  a  coolant,  proper  relief  valves, 
rupture  diaks  and  venting  should  be  incorporated  in  the  design. 

Pipes  and  Fittings  -  Pipes  und  fittings  shall  be  of  the 
approved  materials  and  construction  and  shall  be  hydrostatically 
tested  at  the  prescribed  pressures.  Welded  and  flanged  connections 
are  recommended.  Utectic  bfase  procedures  are  also  satisfactory 
with  stainless  stool.  Threaded  connections,  particularly  where 
directly  exposed  to  liquid  hydrogen  temperatures,  should  be 
avoided. 

Pumps  -  Only  pumps  and  shaft  seals  specifically  designed 
and  qualified  by  test  for  liquid  bydropen  should  be  used  for 
this  service. 

Valves  -  Qlolie,  gate,  plug,  or  ball  typo  valves  may  be 
utilised;  however,  they  must  conform  to  particular  specifications 
necessary  for  use  with  liquid  hydrogen.  Valves  must  be  capable 
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of  being  purged  efficiently  and  have  an  adequate  packing  design 
to  provide  goad  sealing  and  to  prevent  plugging  of  condensation 
of  air. 

Main  Storage 

Buildings  -  Enclosures  of  any  kind  for  large  storage  tanks 
should  be  avoided.  All  atordge  tanks  for  liquid  hydrogen  shall 
be  surrounded  by  a  dike  large  enough  to  contain  10  per  cent 
no re  than  the  capacity  of  the  storage  vessels.  The  diked  area 
should  be  covered  to  a  depth  of  0  inches  with  1  to  1  and  H  inches 
crushed  rock. 

Areas  -  All  main  storage  tanks  and  containers  shall  be 
located  with  duo  regard  to  the  quantity-distance  tables  estab¬ 
lished  by  the  service  using  the  facility. 

Housekeeping  -  No  saoking,  sparks,  or  open  f lanes  should 
be  ptiisitt«d  in  at  jrage  areas.  The  area  shall  bs  kept  free  of  all 
other  combustibles,  and  periodic  inspection  shall  bo  enforced 
to  ensui c  good  housekeeping  practices. 

Ready  Storage  -  The  provisions  and  regulations  covering 
sain  storage  shall  apply  without  exception  to  the  ready  storage. 

Transfer  Procedures  -  Operational  procedures  will  bo  defined 
by  the  cognizant  authority  or  by  the  manufacturer  of  tho  hydrogen 
equipment.  All  operating  personnel  shull  have  cpnplete  and 
thorough  instruction  prior  to  operating  the  equipment. 

All  valves,'  pimps,  switches,  etc.,  shall  ba  identified  and  tagged* 
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Trauftrrloi  To  ud  Pros  Storage 

Task  Coro  and  Motor  Vohiclaa  -  Suppliers  of  liquid  hydrogen 
will  furnish  loading  and  unloading  instructions  an  part  of  their 
service.  The  users  shall  be  instructed  by  the  supplier  in  the 
proper  use  of  the  equipment. 

Storage  Tanks  -  The  necessary  procedures  for  transferring 
to  and  fro*  storage  tanka  ahall  bo  based  on  specific  tank  design 

i 

and  the  requirements  of  both  the  user  and  supplier. 

Tanka  should  bo  cleaned  to  remove  solid  particles  such 
as  valding  slag  and  dirt  to  prevent  plugging  of  strainers  or 
valves.  If  liquid  cleaners  are  used,  all  traces  of  liquid  suet 
bo  removed  before  introducing  hydrogen. 

Before  introducing  liquid  hydrogen,  the  system  must  bo 
thoroughly  purged.  (The  only  substance  which  can  bo  loft  in  the 
system  other  than  hydrogen  is  helium. )  Purging  shall  involve 
evacuation  of  tho  air  followed  by  breaking  the  vacuum  with 
nitrogen  gas.  This  shall  bo  repeated  until  the  concentration 
of  oxygon  in  tho  tank  is  well  below  say  combustible  lieit 
(4.0%  by  volume)  then  re-evacuated  and  broken  with  hydrogen 
gas. 

Venting  of  storage  tanka  shall  be  accomplished  at  a 
height  of  at  least  30  ft.  from  tho  ground  and  at  s  remote 
least ion.  Purges  of  steam  or  nitrogen  should  bo  available 
for  extinguishing  firos  in  stacks  whore  venting  rests  are  loo. 
Per  continuous  venting  rates  in  excess  of  30  lb/min,  burning 

I 

of  tho  gas  should  bo  accomplished. 
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Spills,  Leaks,  and  Decontamination  -  Ths  prlocipal  danger  fra 
s  spill  or  lank  is  firs,  Proper  ventilation  acquired  generally 
by  net  enclosing  the  storage  areas  and  provisions  for  enhancement 
of  evaporation  will  help  to  reduce  the  fire  danger.  There  is  no 
efficient  neans  of  decontamination  other  than  rapid  vaporisation 
and  dilution  with  the  air. 

Shipping 

Applicable  Laws  -  According  to  "agent  B.  A,  Campbell's 
Terri f  No,  10,  Interstate  Cosutcq  Commission  Regulations  for 
Transportation  of  Explosives  and  Other  Dangerous  Articles  by 
Land  end  Water  liquid  hydrogen  is  net  te  be  offered  or 

accepted  for  transportation.  Special  permits  have  been  obtained 
by  the  Air  Force,  however. 

Shipping  Containers,  General  -  Shipping  containers  are  insu¬ 
lated  and  vacuum  Jacketed.  As  in  storage  tanks  proper  pressure 
relief  valvee  and  rupture  disks  are  mandatory.  Shipping  over 
long  distances  may  require  venting  prior  to  reaching  the  destina¬ 
tion  .  Safe  procedures  involving  the  venting  of  hydrogen  in 
remote  areas  shall  be  followed. 

Shipping  Centainera,  Manufacturer's  Specifications  -  The 
design  of  a  semitrailer  for  transportation  of  liquid  hydrogen  is 
given  in  T  1  D  N32U-1 ' " ,  Wright  Air  Development  Center, 

Directorate  of  Development,  Aeronautical  Accessories  Laboratory* 
Additional  engineering  information  may  be  obtained  from  labora¬ 
tories  and  producers  experienced  in  cryogenic  work. 


Loading  and  Unloading  Instructions  -  Producers  shall  supply 
loading  and  unloading  instructions  as  part  of  thoir  service. 


SAFETY  PRECAUTIONS 

All  personnel  shall  he  faniliar  with 

a*  Nature  and  characteristics  of  liquid  hydrogen, 
b.  Safety  features  of  the  equipaent  and  facilities, 
e.  Fire  regulations 

d.  Proper  operating  procedures 

Approved  clothing  including  face  shields  and  gloves  shall  be  worn  where 
specified. 

Always  provide  good  ventilation  and  allow  no  ignition  source  of  any  type 
to  be  brought  into  the  area. 

Presswri nation  eysteas  nust  have  a  positive  wetbod  of  relieving  the  pressure 
before  beiaf  placed  in  operation. 

SAFETY  RELIEF  VALVES 

Systews  shall  be  equipped  with  at  least  one  safety  relief  valve. 

A  valve  west  be  installed  on  a  vessel  to  be  pressurised  sr  in  piping 
ay stew  dewastrean  frow  air  or  gas  supply. 

Valves  shall  be  set  to  ION  abeve  operating  pressure  of  the  systea. 

•eats  aad  discs  of  safety  valves  shall  be  of  suitable  corrosion- 

reelstlag  Material . 
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GAGES 

Vh«r«  possible,  s  gage  shall  be  installed  which  will  indicate  the 
amount  of  pressure  in  the  system. 

Gages  shall  he  equipped  with  blowout  backs,  disc  or  vented  hole  of 
sufficient  capacity  to  relievo  pressure. 

Be  positive  that  gage  scale  is  sufficient  for  pressures  involved. 

Gages  shall  not  be  continuously  operated  above  75%  of  scale  range. 

Where  gages  are  subjected  to  surge  above  scale,  a  dampner  or  oriface 
should  be  installed  at  gage  connection. 

FLEXIBLE  HOSE 

Flexible  hoses  shall  be  inspected  and  tested  at  least  every  six  months. 
Hoses  shall  be  proof  pressure  tested  to  lH  times  the  operating 
pressure  and  shall  indicate  the  operating  pressure. 

Damaged  hoses  shall  be  repaired  immediately  and  retested.  If  they 
cannot  be  repaired  they  must  be  discarded. 

Safety  chains  shall  be  uaed  at  the  ends  of  hoses. 

PIPELINES 

Pipe  lines  and  fittings  shall  be  proof  pressured  to  1)4  times  operating 
pressure. 

If  pipe  lines  and  fittings  are  positioned  where  they  may  be  struck 
or  are  in  a  regular  working  area,  they  must  be  shielded. 

Lines  shall  be  firmly  secured  every  24  inches. 

Lines  extending  from  fittings  shall  be  secured  no  more  than  4  inches 
from  each  end  of  the  fitting. 

Securing  units  such  aa  clips,  etc.,  shall  be  of  the  proper  else 
and  design.  Never  use  units  that  are  larger  than  pipe  and  tubing. 
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TESTING  ST810O 

Prt«f  prtuurt  eyeteue  to  ISAM  of  tbe  ■axiauai  working  pressu re. 

P*  not  attempt  to  tighten  or  looson  •  fitting  while  systea  is 
pressurised. 

Do  not  expos*  porsonnol  to  high  prooouro  linos.  If  absolutely 
aocossary  that  personnel  work  in  cloae  proximity  to  linos,  anchor 
linos  ana  cover  with  angle  irons. 

Hover  to  Manufacturer  Specification  on  operations  of  fittings,  pipe 
linos  or  tubing,  gages  and  relief  valvos. 

Do  not  oxposo  personnel  to  systea  while  proof  pressuring. 

The  systea  shall  be  checked  at  appropriate  intervals  for  corrosion, 
abuse  and  fatigue. 

Pressure  tegt  areas  shall  be  roped  off  and  warning  signs, 

Treasure  Tost  in  Progross, "  posted. 

Relief  valves  shall  be  activated  periodically  to  insure  proper 
functioning.  Frequency  of  testing  shall  depend  upon  cliaatic 
condition  and  application. 

Valvos  mist  be  tested  at  least  once  a  yeur. 

AMT  VOIK  PERFORMED,  O.g. ,  EXAMINATION ,  LEAK  CHECKING,  FUNCTIONAL 
CHECKING,  ETC.,  OM  VE88LES,  COMPONENTS  OR  SYSTEMS,  SHALL  BE 
ACCOMPLISHED  ONLY  AFTER  THE  AFOREMENTIONED  HaRDUAKE  HAS  BEEN 
PRESSURIZED  TO  150ft  OF  DESIRED  PRESSURE. 


EHtt-AN-098 


Electrical 

Makeshift  electrical  devices  are  forbidden. 

Pull  switch  to  "off"  position  before  leaving  Machine. 

Always  "lock  out"  switch  when  working  on  aacbine. 

Keep  covers  installed  on  all  boxes,  fittings  and  enclosures. 
Switches  and  panel  boards  shall  be  located  for  easy  access. 
Keep  electrical  cords  froa  floors. 

T>o  not  use  flammaMc  solvents  for  cleaning  electrical 
equipment. 

Only  qualified  electricians  shall  install  or  repair 
electrical  equipment. 

Never  work  alone  in  an  exposed  High  Voltage  Area. 

High  Voltage  Areas  shall  be  posted. 

All  teat  setups  auat  have  a  power  disconnect  switch 

Keep  one  hand  clear  when  handling  energised  parts  or  wiring. 

Check  wiring  for  short  circuits,  meters  for  adequate  ranges 

and  fuses  for  proper  sise  before  applying  power. 

» 

Never  handle  energised  electrical  equipment  while  standing 
in  water  or  on  a  damp  surface. 

Energised  electrical  parts  are  dangerous.  Make  sure  surfaces 
are  insulated  if  you  must  handle. 

Only  approved  power  cords  will  he  used  for  connecting  equip* 
ment  to  power  sources. 

Capacitors  shall  be  discharged  properly  according  to  Standard 
Elsctronic  Practices. 

Do  net  wear  Jewelry  around  electronic  equipment  in  operation* 
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While  ngaftd  in  electronic  repair  to  circuit*  with  power-on, 
haaf  •  "High  Voltage"  alga  near  or  around  equipment. 

I 

Horseplay  will  not  be  tolerated. 

Extreme  ear*  mat  be  taken  in  handling  Cathode  Ray  tube*. 

Wear  a  face  ahield  and  aabeatoa  glovea. 

Refer*  Measuring  a  circuit  (power-off)  with  an  ohmeter 
Make  certain  there  are  no  voltage  preaent.  (Discharge 
capacitors) 

Rhea  Measuring  voltages  with  power-on  have  one  hand  clear 
of  equipment  chassia. 

It  is  recoMMendod  that  a  rubber  floor  mat  be  used  while 
working  on  High  Voltage  of  electronic  equipment  bain-  repaired. 
Do  not  probe  hot  circuits  without  using  proper  approved  test 
equipment. 

Voltage  equipment  shall  be  properly  grounded. 

Never  work  along  on  High  Voltage  electronic  equipment. 

Dae  only  plastic  handle  acrew  drivers. 

Welding 

Keep  equipment  clean,  free  of  oil  and  in  good  condition. 

Cheek  equipment  frequently  for  oxygen  and  acetylene  leak*. 

I 

Open  oxygen  and  acetylene  valves  slowly. 

Purge  oxygen  and  acetylene  lines  before  lighting  torch. 

Keep  heat,  flam  and  apnrks  away  from  combustibles. 


ERR-AN-098 


Personal  Safety 

Keep  equipnent  tn  good  conditions 

Never  use  oxygen  to  du«t  off  clothing  or  work* 

Dee  a  spark  lighter  or  pilot  light  to  light  torches* 

NEVER  USE  MATCHES 

Always  wear  goggles  with  suitable  filter  lenses  when  using 
a  torch. 

Near  leather  or  asbestos  gloves,  aprons,  suitable  shoea 
and  other  protective  clothing. 

Make  sure  that  your  clothing  is  not  oily  and  the  pocket a  and 
cuffs  are  not  open  and  ready  to  receive  sparks  or  hot  slag* 
Torches  and  Regulators 

Do  not  work  with  defective  equipment.  Keep  your  equipnent 
clean. 

Do  not  use  oil  or  grease  on  torchs  or  regulators. 

Inspect,  connections  and  seating  surfaces  before  use.  Faulty 
connections  ere  apt  to  cauae  firs  or  flashbacks. 

Make  sure  the  proper  regulator  is  used  for  the  specific  gas 
to  be  used. 

Never  use  a  torch  as  a  h aimer  to  knock  alag  fron  work. 

Hoaei 

New  hose  is  dusted  inside  with  talc.  Blow  this  out  before 
using. 

Boses  should  be  color  coded  for  identification! 
e.  The  generally  recognised  colore  are  red  for  acetylene 
and  o'ther  fuel  gaa  hoaei  green  for  oxygen  hone,  and 
black  for  inort  gas  and  air  haao* 
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Don't  um  frayed  hooo 

Examine  hose  before  starting  welding  operation  for  looks. 

Keep  oil  and  gross*  away  from  hose,  do  not  repair  hoses  with 
tap*. 

Sotting  Up: 

Before  connecting  regulators  to  cylindeis,  ciack  the  cylinder 
valve  carefully  to  blow  out  any  foreign  matter.  Be  careful 
not  to  crack  a  cylinder  near  other  welding,  sparks  or  open 
fluw. 

Make  connections  using  wrenches  designed  for  that  purpose. 
Never  force  connections. 

Stand  to  one  side  of  the  regulatoi  gaga  when  the  cylinder 
valve  Is  opened.  Open  valves  slowly. 

Nevsr  open  si:  acetylene  cylinder  valve  more  than  lh  turns  - 
but  open  oxygen  cylinder  valves  wide.  By  opening  oxygen 
valves  wide,  the  cleurance  around  the  stem  is  sesled  and 
leakage  is  prevented. 

Leave  acetylene  valve  wrouch  in  position  when  valve  is  open. 
This  will  facilitate  quick  closing  in  su  emergency. 

Us*  soapy  water  to  locate  a  leaky  connection.  Never  use  flame. 
Adjusting  Pressures: 

Use  manufacturer's  cherts  as  a  guide  to  obtain  correct 

pressures. 

Za  adjusting  oxygen  pressure,  first  be  sure  that  the  torch 
acetylene  valve  is  closed.  Open  the  torch  oxygon  valve. 
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Adjust  oxygen  regulator  until  low  -  pressure  gage  indicated 
proper  pressure  while  torch  valve  is  open  and  oxygen  ia 
flowing  through  the  tip.  Close  torch  oxygen  valve. 

In  adjusting  acetylene  pressure,  first  be  sure  that  the 
torch  oxygen  valve  is  closed.  Then  follow  sane  procedure 
as  for  oxygen . 

Shutting  Down: 

When  shutting  down  for  a  brief  interval,  place  the  hose  and 
torch  so  they  will  not  be  damaged  or  distrubed. 

Do  not  leave  pressure  in  hoses  when  leaving  the  area.  Shat 
oxygen  und  acetylene  off  at  the  cylinders. 

Keep  torch  valves  closed  when  not  in  use. 

Never  loave  regulators  attached  to  cylinders  for  extendad 
periods  of  shutdown. 

Always  make  sure  the  cylinder  vulva  is  tightly  closed  before 
removing  regulator. 

Drain  gas  from  regulator  boforo  removing  fron  bottle. 

For  shutdowns  over  an  extended  period,  disconnect  apparatus 
and  stow  it  to  prevent  accidental  damage  and  unauthorised 
personnel  from  using  equipment, 
i.  Machine  Operations 

Always  wear  eye  protection  when  operating  machines. 

Use  a  machine  only  if  you  have  been  authorised  to  do  so. 

Be  sure  guards  and  safety  devices  are  in  place  and  nrs  in 
working  order 
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Ihw  starting  a  aachine,  sake  sure  no  ono  ia  working  around 
It.  Roapoct  lockout  tags. 

Mako  only  tho  adjustments  which  are  part  of  your  job.  Stop 
tho  aachino  before  Baking  an  adjuataent  unless  otherwise 
instructed. 

Ose  a  brush  or  hook  -  not  handa  or  an  air  hoae  -  for  cleaning 
away  chips  and  cuttings. 

Stop  the  aachine  when  leaving  the  work  area. 

Run  a  aachine  aa  instructed.  Don't  use  shortcuts.  Run  at 
established  operating  speed. 

Keep  the  work  place  orderly  •  the  floor  clean,  dry  and  safe. 
Short  sleeves  -  will  be  worn  where  cliaatic  condition  permits. 
(Deviations  nay  be  necessary  at  certain  off  site  bases.) 

Do  not  wear  gloves,  unless  authorized  by  supervision. 

Keep  your  mind  on  your  work.  If  you  must  talk  to  someone, 
step  back  froa  the  machine. 

Horseplay  is  prohibited. 

Stop  aachine  and  cutoff  the  electrical  power  when  machine 
is  being  oiled. 

If  the  aachine  is  not  operating  smoothly,  shut  it  down  and 
notify  the  supervisor. 

Ose  common  sense  and  keep  your  fingers  where  they  belong. 

Long  ties  shall  not  be  worn.  Wedding  handa,  properly 
taped,  are  permitted. 
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J .  Cranes 

Cranes  will  be  Manipulated  only  by  authorised  operators,  crane 
repairmen  or  inspectors.  Bridge  cranes  will  be  designed  to 
have  the  following  safety  factors  baaed  on  full  rated  loads. 

a.  Load  hook  not  less  than  ten  (10) 

b.  Gear  and  hoist  shafting  not  leaa  than  eight  (8) 

c.  Other  parts  not  leas  than  five  (5) 

d.  Cranes  handling  hot  metal  not  less  than  ten  (10)  throughout. 

The  load  capacity  of  boom  type  cranes  will  be  posted  in  a 
conspicuous  place  and  will  not  be  exceeded. 

All  cranes  will  be  properly  rigged  with  wire  rope.  Slings 
will  be  made  from  wire  rope.  Special  slings  and/or  loads 
bars  must  be  approved  by  the  safety  section. 

All  cranes  will  be  equipped  with  an  available  warning  system. 
Each  cage  will  be  provided  with  an  approved  fire  extinguisher. 

Cranes  will  be  inspected  once  each  thirty  day.  This 
inspection  will  include: 

1 .  brakes 

2.  Rigging 

3.  Functional  operation 

4.  Lift  teat 


ESR-AX-008 


k.  0|«rttiM  of  Cwpuy  Vehicle* 

Personnel  operating  company  vehicles  oust  have  a  valid  8tate 
Operator  of  Chauffeur's  licenee  in  their  poeseesion  and  operate 
vehicles  as  prescribed  by  the  Vehicle  Codes  of  the  State(e)  in 
uhleh  they  are  required  to  drive*  Suapension  of  driving  priviledges 
under  the  vehicle  codes  shall  autoaatieally  suspend  personnel 
from  driving  conpany  vehicles* 

Only  operators  authorised  and  cheeked  out  by  supervision  shall 
operate  vehicles*  then  driving  vehicles  requiring  an  operators 
badge,  the  driver  nust  wear  the  badge  la  full  view. 

An  employee's  physical  cod*  nuet  be  checked  with  Medical  and 
Safety  Departments  before  he  nay  be  assigned  at*  a  vehicle 
operator* 

Car  loaders  must  be  parked  with  the  forks  flat  on  ths  floor  or 
yard  surface  and  with  the  motor  off  and  the  brakes  set. 
tinder  no  circumstances  will  an  operator  leave  the  motor  running  on 
unattended  equipment*  Set  Brakes. 

Operators  shall  drive  equipment  in  a  forward  direction  except 
under  the  following  conditions* 

a*  '  When  the  load  obstructs  the  operator's  vision  when  he 
travels  forward* 

b*  When  it  is  necessary  to  back  into  position  to  turn  around, 
e*  Whoa  leading  conditions  dictate. 

Forks  of  car  leaders  must  bo  kept  as  close  as  possible  to  the  yard 
or  fleer  surface  when  the  vehicle  1*  moving  a  load. 


When  forks  are  not  loadod  and  vehicle  is  la  Motion ,  forks  ska 11 
be  approximately  3  or  4  laebas  from  the  running  eurface. 

ALL  TRAFFIC'  SIGNS  SHALL  BB  OBSERVED.  A  FULL  STOP  VXLL  BE  NADS 
AT  EVERT  STOP  SION. 

The  forks  of  a  ear  loader  shall  not  be  used  to  elevate  a  eortnaan 
to  a  higher  level. 

Do  not  exceed  the  naxiauai  load  liait  of  a  vehicle.  Supervision 
shall  instruct  operators  as  to  the  Maximal  load  capacity  of 
equipaient . 

Operators  shall  keep  both  hands  on  the  steering  wheel  of  the 
vehicle  they  are  driving,  except  when  usxng  hand  signals. 
Passengers  can  ride  only  on  equipment  where  a  seat  is  provided. 
Riding  car  loader  prongs  is  prohibited. 

A  red  flag  shall  be  attached  to  the  end  of  loads  extending  beyond 
the  end  of  a  truck  bed  or  trailer. 

Loads  ahall  be  secured  and  will  not  extend  beyond  the  sides  of  a 
truck  or  trailer  unless  authorised  by  a  supervisor. 

The  driver  of  a  vehicle  ahall  not  follow  another  vehicle  wore 
closely  than  is  reasonable  and  prudent,  having  due  regard  for 
the  speed  of  such  vehicle. 

One  vehicle  will  pull  no  nore  than  six  trailers  in  a  train,  nor  , 

a 

■ore  than  twenty  yellow  trash  buggies. 

Operators  shall  cheek  their  equipaent  at  the  beginning  of  each 
ahlft.  Under  no  circunatances  will  they  operate  defective 
equipment. 

/ 

Report  defeeta  to  aupervision.  Cheek  cloaely  for  dripping  oil. 
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Do  not  attniyt  ropoiro. 

Compressed  (at  cylinders  are  to  be  transported  in  cylinder  racks 
and  Mist  be  properly  secured. 

Vehicles  shall  be  operated  at  a  safe  speed  c  onsistant  with 
surrounding  conditions.  Stunt  driving  and  horseplay  is  pro* 
hibited. 

Operators  shall  keep  feet  on  the  foot  controls  or  floor  board 
surface  at  all  tines. 

Keep  doors  closed  or  chains  hooked  when  vehicle  is  in  notion. 

I 

Remove  keys  when  parked  to  prevent  unauthorised  persons  fron 
driving  vehicles. 

Vonen  are  not  allowed  to  ride  on  electric  trucks,  scooters, 
hysters,  jeeps  or  trucks  of  any  kind. 

UNDER  NO  CIRCUMSTANCE  WILL  UNAUTHORIZED  PASSENGERS  BE  A) .LOWED  TO 
RIDE  IN  COMPANY  VEHICLES. 

Keep  to  the  right  hand  .side  of  roads  and  aisles. 

Be  sure  there  is  Sufficient  clearance  before  entering  close  quarters. 

Do  not  leave  trucks  or  trailers  parked  in  aisles. 

Drive  carefully  et  all  tines.  Surrounding  conditions  should  dictate 
the  degree  of  caution  required.  Speed  Unit  on  plant  property 
is  18  M.P.N.  and  inside  buildings,  5  M.P.H. 

1.  Acknowl edgenon t 

Section  6  was  in  large  extracted  fron  the  docunent  Convalr/ Astronautics 
Safety  Rules  and  Regulations  by  A.  W.  Wright. 


